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Abstract
A recent development of the studies on classical and quasi-classical properties of supersymmetric
quantum mechanics in Witten’s version is reviewed. First, classical mechanics of a supersymmetric
system is considered. Solutions of the classical equations of motion are given and their properties
are discussed in some detail. The corresponding quantum model is constructed by canonical quan-
tization. The quantum model is analyzed by Feynman’s path integral within a stationary-phase
approximation. A quasi-classical quantization rule is derived, which is applicable when supersym-
metry is exact or spontaneously broken.
1 Introduction
The idea of supersymmetry (SUSY) itself is not quite new. It was originally introduced
into physics nearly a quarter century ago [?, ?]. It is based on the assumption that there
may be environments where distinction between bosons and fermions is irrelevant. A direct
and rather successful application of SUSY has been made in the area of nuclear physics [?].
SUSY is essential for the coherent and self-contained formulation of string theory. SUSY
is indeed a rich idea that has a wide variety of application in physics [?].
However, as early as 1976, Nicolai [?] suggested that SUSY could be a tool in non-
relativistic quantum mechanics. In 1981, Witten [?] utilized SUSY quantum mechanics
to simulate spontaneous breaking of SUSY. In the last decade or so, SUSY quantum
mechanics has been extensively studied and widely utilized as a tool for studying various
problems in quantum and statistical physics.
One of the simple non-trivial models of SUSY quantum mechanics is that of Witten.
Besides Witten’s original application to SUSY breaking, it has been used in the study
of exactly solvable Schro¨dinger and Dirac problems, for characterizing certain classical
stochastic dynamical systems via the Fokker-Planck equation, and even in analyzing prop-
erties of semiconductor heterojunctions. For reviews of SUSY methods in quantum and
statistical physics, see, e.g., refs. [?, ?].
An interesting property of Witten’s model which has attracted considerable attention
is the exactness of modied WKB quantization formulas [?, ?, ?] for the so-called shape-
invariant potentials [?]. These formulas can be obtained from an evaluation of Feynman’s
path integral by the stationary-phase-approximation method. In contrast to the usual
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